I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Genitourinary problems are the most common complaints of adult women and are capable of affecting all aspects of their life. Urinary incontinence (UI) is one of the most significant chronic complaints and a prevalent condition. It is a physical, psychological, social and economical problem,^[@ref1]^ and is also an interdisciplinary subject which is of interest to different specialists.

UI is associated with disorders such as familiar problems, embarrassment, anxiety, depression, sexual dysfunction, diminished quality of life and high cost.^[@ref2]-[@ref4]^ It is estimated that direct economic cost of incontinence in all ages is over \$16 billion annually.^[@ref5]^ The prevalence and risk factors affecting UI are often important for health researchers, policy makers and clinicians to improve the management, treatment and assessment of the disease burden of the affected individuals.^[@ref6]^ Epidemiological studies on the prevalence of UI in developing countries are scanty, but it is estimated that almost a third of parous women have UI (28.7%). The reported prevalence of UI in high income countries is 27.6% in comparison with developing countries (28.7% with a range of 5.2 - 70.8%).^[@ref6]-[@ref8]^ The prevalence of UI is estimated to be 12-69%9 and for the middle aged women, it is estimated to be between 25-45% for any UI and 50% in older women, but limited data are available in reproductive age women.^[@ref10]^ A few studies have estimated the prevalence of UI as 38.4% in 40-50 and 23.5% in 15-50 year old women in Iran.^[@ref11],[@ref12]^

The wide prevalence rate of UI is due to differences in the methods of data collection, definition of UI, and study populations. Therefore, precise estimates of UI prevalence could be obtained from representative populations and do not focus on UI and the use of a valid international questionnaire.^[@ref13],[@ref14]^ The most common forms of UI are typically classified as stress UI (SUI), urge UI (UUI), and mixed UI (MUI). UI has a wide range of risk factors such as age, race, parity, increased body mass index (BMI), smoking, etc. that are well accepted and described in most studies.^[@ref15],[@ref16]^ However, the majority of these researches were conducted in clinics and had clinical-based samples with UI. Therefore, this study was performed in community primary health care centers of Dezful in the southwest of Iran (2015), to estimate the current prevalence rate of UI and identify demographic and obstetric associated risk factors.

M[ATERIALS AND]{.smallcaps}M[ETHODS]{.smallcaps} {#sec1-2}
================================================

*Study Design* {#sec2-1}
--------------

This cross-sectional study was conducted from February to June 2015 to investigate the prevalence and risk factors of UI in 15-49 year old reproductive age women attending the community health care centers of Dezful.

*Setting and Sample* {#sec2-2}
--------------------

The prevalence rate of UI was assumed 10% which was close to the lowest prevalence rate in the world.^[@ref1],[@ref8]^

$n = \frac{Z_{1 - \alpha/2}.P\left( 1 - P \right)}{d^{2}}$

Dezful is located in the southwest of Iran. It is the second largest city of Khoozestan province with an estimated urban population of 300000, of whom 47% are women.

In Iran, community based primary health care centers are the main and first level of health service delivery in urban districts. These centers cover a broad range of primary prevention and primary care services within the community and the number of these centers is based on the population of each city.

According to the sample size formula, a representative sample consisting of 2000 women were recruited from all of the main primary health care centers of Dezful (7centers) based on the population of reproductive age women covered by each center in an equal proportion (α=0.05, d=0.01 and 10% missing). The only inclusion criterion was age between 15 to 49 years old and the exclusion criteria were pregnancy, physical or mental disability, child delivered within the previous 3 months, incontinence due to reversible causes and other associated diseases. The participants were selected using easy access sampling method and every reproductive age women attending these centers for any reason (vaccination of their children,....) were informed about the study. Informed written consent was obtained from 2000 women who agreed to take part in this study until the necessary participants in each center were recruited. BMI was calculated and demograghic data and obstetric characteristics were collected using a questionnaire designed by the researcher and international consultation on incontinence questionnaire - short form (ICIQ-SF).

*Ethical Considerations* {#sec2-3}
------------------------

Ethical approval for the study was obtained from the ethics committee of Ahvaz Jundishapur University of Medical Sciences (approval no: AJUMS.Rec.1394.151). Written informed consent was obtained from the participants before enrollment.

*Measurment* {#sec2-4}
------------

ICIQ-SF developed by international consultation on incontinence was used to categorize the women into continent and incontinent groups. This instrument was translated and validated into Persian by Hajebrahimi et al. They administered the translated and back translated version of the ICIQ to 123 patients complaining from UI; also, psychometric properties of the questionnaire were assessed and compared with full urodynamics study´s findings. The calculated Cronbach alpha of the Persian version of the questionnaire was 0.75 which showed to have an acceptable reliability.17 A woman was defined as having UI if she responded "yes" to the following question: "Did you experience any urine leakage at least once during the past four weeks?" The answers resulted in a sum, with minimum score of 0, and maximum score of 21. Preliminary cut-off scores were set as 0=''no incontinence'' and 1=''urinary incontinence.'' UI subtypes were categorized into 3 groups (SUI, mixed UI and UUI)18,19 based on the responses to the questions.

*Data Analysis* {#sec2-5}
---------------

In this study, SPSS software, version 16, was used. Descriptive statistics were used and the univariate analysis was made using a Chi-squared test for categorical data. t-test and ANOVA were used for continuous data. Variables that had a statistically significant effect between continent and incontinent women were included in a multiple logistic regression analysis to determine which factors remained associated with UI. Statistical significance was defined as P\<0.05.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

The mean age of the participants was 33.6±8.75y/o and the mean BMI was 26.45±4.24 (overweight). In this study, 98% of women were married and most of them were housewives and highly educated. The overall prevalence of UI was 57.7%. The mean number of pregnancies and deliveries was 1.89±1.95 and 1.72±1.42, respectively. [Table 1](#T1){ref-type="table"} shows the demographic and obstetric characteristics of the entire population of the participating women and women with and without UI and compares the risk factors by univariate analysis; it also shows its relationship with the types of UI.

###### 

Demographic and obstetric characteristics of women with and without UI and subtype of UI

  Age (yr)                      Continent - Incontinent   Type of UI   P value                                                                                        
  ----------------------------- ------------------------- ------------ ------------- ----------------------------------------- ------------ ------------ ------------ -----------------------------------------
  Demographic characteristics                                                                                                                                         
  \<25                          420 (21)                  206 (24.3)   214 (18.5)    \<0.001[\*](#t1f1){ref-type="table-fn"}   64 (15.2)    48 (11.4)    102 (24.3)   \<0.001[\*](#t1f1){ref-type="table-fn"}
  25-37                         906 (45.3)                417 (49.3)   489 (42.4)    201 (22.2)                                90 (9.9)     198 (21.9)                
  \>38                          674 (33.7)                223 (26.4)   451 (39.1)    176 (26.1)                                57 (8.5)     218 (32.3)                
  Body Mass Index(Kg/m^2^)                                                                                                                                            
  \<18.5                        30 (1.4)                  12 (1.3)     18 (1.6)      0.005[\*](#t1f1){ref-type="table-fn"}     3 (10.3)     3 (10.3)     12 (41.4)    \<0.001[\*](#t1f1){ref-type="table-fn"}
  18.5-24.99                    752 (37.6)                347 (41)     405 (35.1)    142 (18.9)                                73 (9.7)     190 (25.3)                
  25-29.99                      828 (41.4)                351 (41.5)   477 (41.4)    196 (23.7)                                89 (10.7)    192 (23.2)                
  \>30                          390 (19.6)                137 (16.2)   253 (21.95)   100 (25.6)                                29 (7.4)     124 (31.8)                
  Employment                                                                                                                                                          
  Employed                      514 (25.7)                225 (26.6)   289 (25)      0.232                                     116 (22.6)   225 (15.1)   259 (25.9)   0.364
  Housewife                     1486 (74.3)               621 (73.4)   865 (75)      325 (21.9)                                155 (10.4)   385 (25.9)                
  Education                                                                                                                                                           
  Illitrate                     34 (1.7)                  10 (1.2)     24 (2.1)      0.064                                     4 (11.8)     5 (14.7)     15 (44.1)    0.016[\*](#t1f1){ref-type="table-fn"}
  Elementary                    393 (19.6)                153 (19)     240 (20.8)    84 (21.4)                                 33 (8.45)    123 (31.3)                
  Secondary                     637 (31.8)                262 (30)     375 (32.5)    154 (24.2)                                61 (9.6)     160 (25.1)                
  University                    936 (46.8)                421 (49.8)   515 (44.6)    199 (21.3)                                96 (10.3)    220 (23.5)                
  Obstetric characteristics                                                                                                                                           
  Mode of delivery                                                                                                                                                    
  NVD                           848 (42.4)                305 (36.1)   543 (47.1)    \<0.001[\*](#t1f1){ref-type="table-fn"}   218 (25.7)   95 (11.2)    230 (27.1)   \<0.001[\*](#t1f1){ref-type="table-fn"}
  C/S                           562 (28.1)                277 (32.7)   285 (24.7)    110 (19.6)                                47 (8.4)     128 (22.8)                
  both                          190 (9.5)                 76 (9)       114 (9.9)     48 (25.3)                                 13 (6.8)     53 (27.9)                 
  no                            400 (20)                  188 (22.2)   212 (18.4)    65 (16.2)                                 40 (10.0)    107 (26.8)                
  Abortion                      355 (17.8)                127 (15)     228 (19.8)    0.003[\*](#t1f1){ref-type="table-fn"}     92 (26.2)    38 (10.7)    97 (27.3)    0.038[\*](#t1f1){ref-type="table-fn"}
  Neonate \>4Kggg               220 (11)                  79 (9.3)     141 (12.2)    0.024[\*](#t1f1){ref-type="table-fn"}     44 (20)      16 (7.3)     81 (36.8)    \<0.001[\*](#t1f1){ref-type="table-fn"}
  Twin pregnancy                78 (3.9)                  27 (3.2)     51 (4.4)      0.099                                     22 (28.2)    6 (7.7)      23 (29.5)    0.350
  Mensturation                                                                                                                                                        
  Regular                       1504 (79.3)               706 (83.5)   880 (76.3)    \<0.001[\*](#t1f1){ref-type="table-fn"}   220 (20.2)   160 (10.2)   400 (25.2)   \<0.001[\*](#t1f1){ref-type="table-fn"}
  Irregular                     414 (20.7)                140 (16.5)   274 (33.7)    121 (29.2)                                35 (8.5)     118 (28.5)                
  No. of deliveries                                                                                                                                                   
  ≤2                            720 (45)                  324 (44.3)   396 (45.6)    0.022[\*](#t1f1){ref-type="table-fn"}     173 (25.7)   55 (8.4)     168 (22.8)   0.044 [\*](#t1f1){ref-type="table-fn"}
  \>2                           880 (55)                  408 (55.7)   472 (54.4)    208 (36.8)                                74 (10.0)    190 (29.5)                
  No. of pregnancies                                                                                                                                                  
  ≤2                            860 (45.7)                395 (45.9)   465 (54.1)    \<0.001[\*](#t1f1){ref-type="table-fn"}   175 (37.6)   73 (15.7)    217 (46.6)   \<0.001[\*](#t1f1){ref-type="table-fn"}
  \>2                           1020 (54.3)               472 (46.3)   548 (53.7)    218 (39.8)                                89 (16.4)    241 (43.8)                

P\<0.05 is significant; chi-squared test for categorical data

The mean age of the continent and incontinent women was 32.2±8.2 (yr) and 34.5±7.98(yr), respectively and their BMI was 25.97±4.17 (Kg/m^2^) and 26.77±4.26 (Kg/m^2^). Of the 1154 incontinent women, 441 (38.2%) had SUI, 195 (16.9%) had UUI and 518 (44.9%) had MUI. Only 17 (0.85%) had reported their symptoms to a physician. Variables were analyzed using Chi-square test and only those with statistically significant differences were included in the logistic regression. Some socio-demographic and obstetric factors such as age (P\<0.001), BMI (P=0.005), mean of pregnancy (P\<0.001), mean of deliveries (P=0.006), mode of delivery (P\<0.001), abortion (P=0.003), neonate\>4kg (P=0.024) and irregular menstruation (P\<0.001) were found to be significantly associated with UI (P\<0.05). In the present study, the prevalence of UI increased with the age of 40 years and BMI \<30 and then decreased to the age of 49 years and BMI \>30 (Kg/m^2^). The Table shows that the prevalence of SUI increased with age and BMI; UUI decreased but MUI prevalence decreased with age (25-37years old) and BMI (25-30) and then increased with \>38 years old and BMI\>30. There was no significant difference as to the education level between continent and incontinent women, but increase in the education level tends to reduce the overall number of women with MUI and increase the number of women with SUI, except in high level educated women. There was a significant relationship between the type of UI and all the obstetric characteristics, except for twin pregnancy (P\<0.05). To examine the contributing factors of UI, multiple logistic regression analysis was carried out and the results showed that regular menstruation was a protective factor for UI (OR=0.631, 95% CI 0.501 - 0.795, P\<0.001) but vaginal delivery and older age were associated with the risk of developing UI after adjusting for the other variables (P\<0.05) ([Table 2](#T2){ref-type="table"}).

###### 

Factors associated with urinary incontinence using multiple logistic regression analysis

  Factor                   OR (95% CI)          P value
  ------------------------ -------------------- -----------------------------------------
  No. of pregnancies                            
  ≤2                       1.0 (ref.)           0.812
  \>2                      1.03 (0.77 - 1.38)   
  No. of deliveries                             
  ≤2                       1.0 (ref.)           0.744
  \>2                      1.05 (0.78 - 1.41)   
  Abortion                 1.23 (0.85 - 1.79)   0.274
  Mode of delivery                              
  no                       1.0 (ref.)           
  C/S                      1.38 (0.87 - 2.12)   0.162
  NVD                      1.46 (1.04 - 2.05)   0.026[\*](#t2f1){ref-type="table-fn"}
  C/S +NVD                 0.91 (0.64 - 1.30)   0.615
  Irregular Mensturation   0.63 (0.50 - 0.79)   \<0.001[\*](#t2f1){ref-type="table-fn"}
  Neonate\>4 Kg            0.99 (0.73 - 1.37)   0.988
  Age (yr)                                      
  15-25                    1.0 (ref.)           
  26-37                    0.62 (0.44 - 0.87)   0.006[\*](#t2f1){ref-type="table-fn"}
  38-49                    0.70 (0.54 - 0.90)   0.005[\*](#t2f1){ref-type="table-fn"}
  BMI (Kg/ m2)                                  
  16-18.49                 1.0 (ref.)           
  18.5-24.99               1.27 (0.57 - 2.84)   0.56
  25-29.99                 0.82 (0.62 - 1.08)   0.154
  \>30                     0.81 (0.63 - 1.05)   0.111

P\<0.05 is significant

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

This cross-sectional study was conducted to assess the prevalence, subtypes and obstetric risk factors of UI. The results showed that the prevalence of UI in reproductive age women attending the community health care centers of Dezful was high. Estimation of the prevalence of UI is very difficult due to differences in definition, methodology and population study.^[@ref13]^ Several studies in European women estimated it to be between 14.1 and 68.8%,^[@ref6]^ but in developing countries, the mean prevalence is 28.7% (range 5.2-70.8%).^[@ref7]^ The majority of these studies were clinical-based and different instruments were used to assess UI. Thus, there are limited data from community based studies^[@ref20]^ and the comparison of results is very difficult. In a research in Turkey more than one-third of women attending family health care centers had UI.21^[@ref21]^ In a cross-sectional study in France, 15.25% of reproductive age women referring to the general practitioners had UI.^[@ref22]^ was 11.6% in a community-based study in Shanghi1 and 29.3% was reported in Turkey.^[@ref23]^ These differences in the prevalence of UI show the need for a unique definition and instrument to assess it.

In this study, MUI was the most common type of UI, followed by SUI. Several studies showed that urge and mixed incontinence are common in older age women,^[@ref24]^ but in the young and middle age ones, SUI is predominant.^[@ref25]^ In a clinical-based study in Iran, more than one- half of women with the complaint of UI had SUI.^[@ref26]^ In a study in Turkey, UUI was the most prevalent type of UI in 20-80 year old women,^[@ref23]^ but in another research in Turkey, the most common type of UI in reproductive age women was SUI.^[@ref27]^ The results of these studies are not consistent with the present study, but in a study on young and middle age women, the most prevalent type was MUI followed by SUI and UUI.^[@ref16]^

In the present study, the prevalence of UI increased with age of 40 years and BMI\<30 and then decreased with age of 50 years and BMI\>30. These trends also are not completely consistent with other epidemiologic studies which reported that the prevalence of UI increased with age and BMI.^[@ref16],[@ref28]^ the present study, the prevalence of UUI decreased, but SUI and MUI increased with increasing age. A study on women\>20 yr showed that the proportion of women with UUI and MUI increased while SUI decreased with increasing age.^[@ref29]^ Although this study suggests that there is no significant relationship between the education level and UI in this age group, the prevalence of the subtypes increased with the education level. Studies showed that lower education background was associated with UI.^[@ref1],[@ref30]^ Childbearing is an established risk factor for UI. Some evidence indicates that vaginal delivery might predispose women to UI and SUI more than C/S.^[@ref1],[@ref16]^ In this study, there was a significant association between the number of pregnancies, deliveries and mode of delivery with UI and its subtypes, and MUI was more prevalent in NVD, C/S deliveries, women who had delivered both vaginally and by C/S and those who had not delivered. Results showed that in the group with both types of delivery, the prevalence of MUI and SUI, respectively, was higher than the C/S group. A study showed that SUI and UUI increased with the number of pregnancies and vaginal deliveries, while increases in the number of cesarean sections affected neither SUI nor UUI.^[@ref31]^ Pregnant women are exposed to a greater amount of reproductive hormones, especially relaxin that can induce UI due to the relaxation of connective tissue.^[@ref32]^ This study strongly suggests that abortion is a risk factor for UI and has been reported in some studies.^[@ref33]^ In the present study, among women who had abortion, MUI was more prevalent but a study showed that the rate of SI was higher in this group.^[@ref31]^ Relaxin typically peaks in the first trimester of pregnancy^[@ref33]^ and the effects of abortion on UI may be due to increase in relaxin concentrations. A study showed that the prevalence of UI was associated with the birth weight of neonates.^[@ref34]^ In addition to the extra weight borne in the abdominal and pelvic organs of pregnant women with the large fetus, this effect could be due to the size of the neonate that has passed through the delivery canal.^[@ref35]^ In this study, birth weight \>4 kg had a significant relationship to UI and MUI was more prevalent in this group. In the present study, there was no association between twin pregnancy, UI and its subtypes; also, irregular menstrual period was also a significant risk factor for UI. This is consistent with the results of a study conducted in China.^[@ref30]^

Several limitations of the present study should be considered. The majority of the women who participated in this study were married. In this study, UI was self-reported and diagnosis was based on the responses to the ICIQ-SF questionnaire. This study was carried out in community health care centers and the research team suggests that other studies be performed in community dwelling women on a door to door manner for better generalization of the results to the general community. The strength of this study was the participation of a large number of women in a specific age group which provides an opportunity to analyze the prevalence and determinants of different types of urinary incontinence separately, using standard methods for recording the symptoms.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

This study revealed that UI symptoms were very frequent in reproductive age women attending health care centers in Dezful and MUI was more prevalent in comparison to the other types of UI. Although the results of this study cannot be generalized to the general population, the present study confirms previous studies on wider age ranges that showed the effect of aging, mode of delivery and irregular menstruation with development of UI. Results also showed that there was a need for more population-based studies in Iran to better estimate the UI prevalence with a unique and standard instrument and also to better ascertain the risk factors of UI.
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